The role of platelet-activating factor in human fetal lung maturation.
The presence of the potent bioactive glycerophospholipid 1-alkyl-2-acetyl-sn-glycero-3-phosphocholine (platelet-activating factor) in a lamellar body-enriched fraction of amniotic fluid from women in labor has prompted the present investigation to examine the fetal lung as the possible tissue source of this platelet-activating factor. The metabolism of platelet-activating factor was assessed in an organ culture system in which human fetal lung tissue (12 to 16 weeks) was incubated for 6 to 7 days. During this period, the type II pneumonocytes differentiate and surfactant glycerophospholipid biosynthesis is greatly enhanced. The initial specific activity of the platelet-activating factor biosynthetic enzyme lyso-platelet-activating factor:acetyl-coenzyme A acetyltransferase is two to three times greater in microsomes prepared from fetal lung than in those from the fetal liver or kidney. The specific activity of acetyltransferase in lung tissue increased twofold after 6 days in organ culture. A similar increase in acetyltransferase activity was found in the lamellar body-enriched (18,000 X g) subcellular fraction of fetal lung. The activity of the major platelet-activating factor-inactivating enzyme platelet-activating factor acetylhydrolase did not change significantly in the lung explants during the incubation period. Associated with the enhanced platelet-activating factor biosynthetic activity in the fetal lung was an increase in the platelet-activating factor concentration, from 17 to 37 fmol/mg of protein between days 0 and 6 of culture. Corresponding increases of 3.3- and 3.8-fold in the concentrations of the platelet-activating factor lipid precursors lyso-platelet-activating factor and the 2-acyl congener were found after 6 days in culture. A reciprocal relationship was found between platelet-activating factor and glycogen content as the lung tissue matured in vitro; specifically, as the platelet-activating factor level increased, glycogen decreased from 340 to 77 micrograms/mg of protein. We suggest that platelet-activating factor may mediate the onset of glycogenolysis in fetal lung tissue similar to that in the isolated, perfused rat liver (Shukla SD, Buxton DB, Olson MS, Hanahan DJ. Acetylglyceryl ether phosphorylcholine. A potent activator of hepatic phosphoinositide metabolism and glycogenolysis. J Biol Chem 1983; 258:10212-4). The increased rate of glycogen degradation may serve as the carbon and energy source for the increased synthesis of glycerophospholipids required for surfactant production.(ABSTRACT TRUNCATED AT 400 WORDS)